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Education research has acknowledged the value of transformation, which offers an opportunity for
researching and rethinking how appropriate and successful educational practices may be. However,
despite the role of transformation in higher education and particularly in sustainability learning, there is
a paucity of studies which examine the extent to which transformation and learning on matters related
to sustainable development may be integrated.
Based on this perceived research need, the purpose of this article is to present how transformation in
learning in education for sustainability requires the commitment of Faculty and the engament of stu-
dents. To do this, a set of qualitative case studies were used in higher education institutions across seven
countries (Brazil, Serbia, Latvia, South Africa, Spain, Syria, UK). The ﬁndings revealed that the concept of
education for sustainable development has not been sufﬁciently integrated into the concept of trans-
formation in higher education institutions. It also found that to enhance sustainability in the curricula,
academics should develop collaborative approaches, and discuss how to redesign their own disciplines,
and how to appreciate the epistemology and multicultural vision of sustainability, both as a topic, and as
a ﬁeld of education research. It was further found that reﬂections of the academics on their own values
are crucial for developing the transformative potential of students as agents of a sustainable future. It is
necessary that universities should transform to serve as models of social justice and environmental
stewardship, and to foster sustainability learning.
© 2018 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction: the role of transformation in learning and
education for sustainability
Transformation in learning in education for sustainability re-
quires the commitment of faculty and academics. With their efforts,
motivation and innovative ideas, change in content and methods
can materialise. Examples of whole curriculum reform and itsniversity, Faculty of Science and E
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Ltd. This is an open access article ureorientation towards sustainability are relatively limited (Von
Blottnitz et al., 2015). It is worth highlighting that in HEI there is
often no adequate institutional support and incentives for those
academics willing to integrate SD in their activities (Hoover and
Harder, 2014), and most of the efforts lie primarily on over-
committed academics (Krizek et al., 2012). This implies that
different perceptions and personal approaches to sustainability arengineering, School of Science and the Environment, Chester Street, Manchester, M1
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entirely appropriated to SD principles. Nonetheless, openness for
interpretive ﬂexibility and variations in practice have been indi-
cated as essential to SD integration in a university context
(Sammalisto et al., 2015). Furthermore, the combination of both
strategies (whole curriculum reform and individual specialised
courses) have been indicated as beneﬁcial for embedding SD in
Higher Educational Institutions (HEI) (Mulder et al., 2012).
The ﬁrst debates about sustainability focused on the adoption of
critical thinking based in the dynamic equilibrium between the
economic, social and environmental spheres to create a better
future (Elkington, 1998; Capozucca and Sarni, 2012; Kumar et al.,
2015; Shnayder et al., 2016). In recent years, however, different
authors emphasise the need to integrate non-traditional aspects of
sustainability in the discourse. Ramos et al. (2015), for example,
highlights the importance of deﬁning sustainability frontiers to
include new issues and paradigms to the traditional ones. The
author stressed the inclusion of dimensions such as ethics, aes-
thetics and culture, also non-material values such as mutual help,
solidarity and compassion are seen as emerging issues that have
been neglected in previous approaches.
Individual values of academics in Higher Education Institutions
(HEI) inﬂuence the content, learning outcomes and pedagogy used
in teaching. Values play a key role in the way an academic will
respond to proposals to educate for sustainable development and
inﬂuence how their disciplines develope (Thomas, 2016). More
recently, Burford et al. (2013) have identiﬁed three new aspects
(cultural-aesthetic, political-institutional and religious-spiritual)
based on less tangible dimensions of sustainability that can
conceptualise a fourth pillar to add to the traditional ones. We need
a new generation of professionals that think and take decisions
within this new perspective and it is necessary tomodernise higher
education structures towards sustainability (Bilodeau et al., 2014;
Leal Filho et al., 2015a, b).
These new perspectives reﬂect wider societal debates particu-
larly concerning higher education. An increasing societal awareness
on sustainable development challenges, as well as the urgency
required to tackle them, contrast with limited progress in the
integration of Sustainable Development (SD) in university
curricula. Ramos et al. (2015) remarked that despite the efforts of
many universities in integrating SD into the curricula, it has been
recognized that changes have been little and that they have been
occurring at a slow pace (Watson et al., 2013). Within this context,
traditional sustainability approaches and teaching methodologies
tend to be questioned. Moreover, capacity building and empower-
ment are crucial and support participatory approaches for trans-
formation (Disterheft et al., 2015). For example, Howlett et al.
(2016), Leal Filho et al. (2015a, b) and Remington-Doucette et al.
(2013) pointed out that academics - need to rethink the organiza-
tional learning process to enhance students’ understanding of the
drastic consequences for human life resulting from the over-
exploitation of a planet with ﬁnite resources. The environmental
(biophysical) dimension of sustainability has been traditionally
overemphasized in SD curriculum integration. More holistic ap-
proaches stressed the importance of cultural-based approxima-
tions aimed at encouraging the understanding of the underlying
causes of the unsustainability of current trends. As an example, an
analysis of the political and cultural dimensions related to sus-
tainability can facilitate a deep understanding of Earth
overexploitation.
2. Transformation in learning and education for
sustainability
The ideology of progress and growth, deep-rooted in westernculture, not only justify Earth overexploitation (in the name of the
continuous growth) but also affect the creation and collective
construction of visions and narratives of a different and sustainable
future (Lagnesj€o, 2015). Transformative learning can beneﬁt these
approximations by stimulating students to critically reﬂect and
question their assumptions and beliefs (Howlett et al., 2016). A shift
from conformative or even reformative learning to transformative
learning (a shift to higher order learning) will involve personal,
institutional and political resistance by students that then poses a
challenge to their beliefs and ideas, and a whole reconstruction of
meaning (Sterling, 2013). Lewin (1951) and even John Dewey
(1933), set foundational ideas in train for transformative learning.
Argyris and Sch€on (1996) provided double loop learning concepts.
And then Peter Senge's (1990)) learning organization ideas are also
relevant and should be mined for additional insights about how
university organisations could better tap into this ﬁeld.
Participatory pedagogies that promote critical self-reﬂection
that lead to transformed habits of the mind are the essence of
transformative learning (Mezirow, 2000). Mezirow (1997) has
stated that critical reﬂection is the key concept in transformational
learning. Three types of reﬂection exist. Content reﬂection that is an
examination of the content or description of a problem. Process
reﬂection that involves checking on the problem-solving strategies
being used and premise reﬂection that takes place when the
problem itself is questioned. Mezirow's transformative learning
theory (TLT) provides the theoretical foundation for the process to
transform. The theory offers an explanation of the learning process
underlying the journey to sustainable living. The value of con-
necting education for sustainability and transformative learning is
that community engagement and the ability to deal with
complexity and uncertainty are pursued (Ryan and Cotton, 2013).
In this new reality, universities should operate as knowledge
and reﬂection institutions developing critical thinking and not only
as teaching institutions that transfer knowledge. Howlett et al.
(2016) emphasises the importance of critical thinking for sustain-
able development. There is a large agreement in the literature that
critical thinking is an ability that can and must be taught
(Schafersman, 1991). Universities have a strategic role in the world,
especially in respect of sustainable development and their work to
prevent a global collapse (Albrecht et al., 2007; Bilodeau et al.,
2014; Ferrer-Balas et al., 2009; Glassey and Haile, 2012; Gudz,
2004; Howlett et al., 2016; Leal Filho et al., 2015a; b; Miller et al.,
2011; Mochizuki and Fadeeva, 2010; Moore, 2005). Teaching,
research, operations and relations with local communities should
be thought of as activities integrated to reﬂect the principles of
sustainability. According to Leal Filho et al. (2015a, b), about 600
universities around the world have adopted this new vision of
education for sustainability.
The transformation in higher education towards sustainability
should encourage inter and transdisciplinary approaches (Ferrer-
Balas et al., 2009; Moore, 2005; Remington-Doucette et al., 2013;
Sterling, 2013), the integration of theory and practice (Moore,
2005), the individual commitment and development of synergic
actions in groups (Glassey and Haile, 2012; Mochizuki and Fadeeva,
2010), the ethical discussions and reﬂections (Biedenweg et al.,
2013; Howlett et al., 2016) and the adoption of critical thinking
(Ferrer-Balas et al., 2009; Howlett et al., 2016; Wooltorton et al.,
2015). Integrating these issues requires and leads to innovation in
pedagogical methodologies (Ortega Sanchez et al., 2018). A recently
published volume devoted explicitly to transformation on sus-
tainability (Leal Filho et al., 2015a, b) outlines the progress reached
to date.
Disciplinary boundaries should be set aside, and the integrating
of non-academic knowledge and expertise should be promoted. It
is a difﬁcult task to perform but, with persistence, it is possible to
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et al., 2014; Howlett et al., 2016; Mochizuki and Fadeeva, 2010).
Both inter and transdisciplinary research has demonstrated unique
transformational properties (Lang et al., 2012). However, a trans-
disciplinary approach is increasingly accepted as necessary in
addressing complex, multi-stakeholder real-life problems with
high social and environmental relevance (Gaziulusoy and Boyle,
2013), such as those characterizing SD. One of the main reasons is
the explicit integration of ‘values’ in the research process with a
global concern with common goals and life in general (Max-Neef,
2005). These principles can be successfully integrated into inno-
vative teaching practices. As an example, educators could explicitly
integrate students in promoting debates without academic fron-
tiers, where no knowledge or subject is regarded as more relevant
than the other (Remington-Doucette et al., 2013).
Despite the lessons learned from best practices in implementing
an inter-transdisciplinary approach by changes integrated into
curricula, teaching and collaboration with community, threats to
these processes are being identiﬁed within a number of studies
regarding barriers to integration of sustainability in universities
(Dyment and Hill, 2015). Roots of those challenges are often found
in the traditional departmental, compartmentalised structure of
universities (Savelyeva, 2012; Cortese, 2003) and its disciplinary
boundaries (Moore, 2005b). Traditional division of sciences and
disciplinary orientations in universities reﬂect general fragmenta-
tion of learning, still prevailing at all the levels of education and in
various research areas, contradicting requirements from education
and teaching to contribute to “transformation of society for XXI
century”. Self-reﬂection on transformative potential of universities
and the role of teachers and other change actors is necessary but
not sufﬁcient for overcoming disciplinary barriers. The paradigm
shift needs to take place in the sphere of policy and decision
making, including the criteria for incentives to scientiﬁc research,
still largely based on the traditional division of sciences and disci-
plines (Orlovic Lovren, 2016) as well as in the other segments of
professional practice which rather than discourage, support inter-
disciplinary collaboration (Cortese, 2003). In efforts to bridge the
gap between traditional and newly projected role of universities,
authors often see the solution in the quality of teaching, adding
signiﬁcant responsibility to the already complex role of teachers.
Transformation should be directed towards more complex
teaching epistemologies that recognise uncertainty and risk (Lotz-
Sisitka, 2010). The university top management, in turn, should
value the educators who participate in these initiatives, including
these activities in the promotion plans and career development.
According to Moore (2005), many universities have an exaggerated
appreciation of the number of publications, leaving the under-
graduate education in second place. These points to a skewed
emphasis that would not contribute to transformation in learning
and education for sustainability.
The integration between practice and theory can be done by two
general forms: the approach between university and community
and the use of the campus as a learning laboratory (Ferrer-Balas
et al., 2009; Wiek et al., 2014). HEI can adopt the principles of
Regional Centres of Expertise in Education for Sustainable Devel-
opment that hold the potential to develop local or even global
communities of practice for transformative learning for sustain-
ability with social learning at its core (Wade, 2013). Inter-
transdisciplinary working groups can list the problems experi-
enced by the community and they can become topics to be debated
in the classroom. Educators and students can use the theory taught
in the discipline to perform the real projects mentioned (Barber
et al., 2014; Ferrer-Balas et al., 2009; Wiek et al., 2014). Besides,
the inclusion of students in the dialogue with communities can
present opportunities to learn and understand different points ofview (Too and Bajracharya, 2015).
Besides of the two general forms mentioned above, it is worth
highlighting service-learning in the framework of internship pro-
grammes placing students in developing countries. They comple-
ment formal curricula activities including practical experiences in
developing countries, in collaboration with international and local
NGOs (Perez-Foguet et al., 2005). These initiatives encourage stu-
dents to put into practice the theoretical knowledge acquired and
to ﬁnd practical relevance in what they have studied in these
sometimes ‘extreme’ experiences in southern countries. Boni et al.
(2015) pointed out that these experiences have a strong impact on
student's assumptions and worldview which usually can't be
reversed.
It is relevant tomention that Bamber and Hankin (2011) indicate
that student engagement through service-learning with local
communities have a clear transformative potential for students,
challenging their own stereotypes and personal values. The authors
stress that these initiatives, conducted in a domestic context, are
not dissimilar from those experienced by students involved in in-
ternational service-learning initiatives. For this reason, they advo-
cate a model of community engagement that embeds local service-
learning within the curriculum, since a transformative redesign of
educational paradigms that involves learning as change throughout
the educational community is a shift towards higher order learning
(Sterling, 2013).
Whole university approaches, connecting different functions
such as teaching, research, campus operation and strategies aimed
at communities and stakeholders' engagement and participation,
have been indicated as essential for embedding sustainability in
HEI (Lozano et al., 2015; Sterling, 2013). Efforts focused primarily in
one speciﬁc function (only curriculum reorientation, for example)
are partial and hardly facilitate a cultural shift to existing dominant
structures and practices. Therefore, the implementation of educa-
tional strategies and initiatives aimed at transformation in learning
should be harmonised with all university functions according to
this approach. Campus operations should also be inserted in sus-
tainability projects (Too and Bajracharya, 2015), since the students
will not bemotivated if they realize that the concepts taught are not
applied in the reality (Gudz, 2004). A sustainable campus is a place
where sustainability is part of the strategic decisions, the com-
munity participates with the university and the university tries to
improve the community's life through problem solutions, the use of
resources is minimized and the results are maximized (Too and
Bajracharya, 2015; Moore, 2005). Many universities still have the
perception that students learn the theory and must leave the
campus to experience the practice, but the ﬁrst contact to practical
experience can occur within the campus (Gudz, 2004). Moore
(2005) and Too and Bajracharya (2015) argue that the campus
should be understood as a learning location. Universities should
serve as a trial run for innovation through sustainable behavior. A
sustainable university should serve as a model of social justice and
environmental stewardship (Sterling, 2013).
The individual commitment and the development of synergetic
actions are essentials to insert sustainability in higher education
(Glassey and Haile, 2012) for both faculty and students. Integrating
SD into academic activities requires an extra effort and motivation
of academics, because of the need for change is not only in content
but, above all, in methods and approaches that go beyond disci-
plinarily concerns (Cebrian et al., 2015). This implies shifts from
traditional pedagogical strategies that can be enhanced through
faculty learning communities (Natkin and Kolbe, 2016). The indi-
vidual commitment of students should be developed along the
graduation course and professors have an clear role in this devel-
opment (Howlett et al., 2016), mainly through discussions and
group actions. The principles of synergy need to be highlighted so
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sum of the individual parts (Glassey and Haile, 2012). Albrecht et al.
(2007) pointed out that when the discussions are conducted syn-
ergistically, the institution develops an organizational learning
culture with new skills and capacity for action. The analysis of the
lessons learned about educational experiences is essential for
progress towards sustainability (Bilodeau et al., 2014).
This state of affairs suggests that leadership that ensures ﬂexible
and comprehensive strategies are needed. This is, among others,
highlighted in the ability to listen and respect the ideas of students,
teachers and university employees, in the ability to anticipate
change, dialogue, act democratically, stimulate knowledge and
creativity. The characteristics mentioned compose the trans-
formational leadership. The concept of transformational leadership
is deﬁned by Burns (2003): when leaders and followers reach a
high level of motivation andmorality, we have the transformational
leadership. When there is the commitment of the followers and
they are led to surpass their own interests, by the objectives of the
organization, with commitment and promoting changes and high
performances, also are effects of transformational leadership.
Transformational leadership theory is an useful tool in a
competitive business environment (Bass et al., 2003). This theory
seeks to study how the leader behaves organisationally during
phases of transition and how he develops ways to achieve a desired
future. In transformational leadership, the leader is concerned and
shows respect for employees; he is conscious of the individuality of
each person. He focuses on developing employees' loyalty, trust and
justice relationships and works to increase employee self-esteem,
conﬁdence and effectiveness (Rego and Cunha, 2007).
Biedenweg et al. (2013) regard ethical discussions as the central
point for the inclusion of sustainability in undergraduate courses,
since the disciplines rarely engage the students in deeper debates
on ethical principles. The authors’ value practices such as compe-
titions for sustainable technology, visits to learn about sustainable
practices and disciplines on environmental and social studies, but
they believe that these practices should be done after ethical de-
bates, when the students already have a moral framework to do
critical analysis and make decision. The authors suggest that these
discussions should include students from different backgrounds
(exact, human, biological, etc.) and other stakeholders. Howlett
et al. (2016) agree with the previous point of view and empha-
sises the importance of critical thinking for sustainable develop-
ment. It is through critical thinking that the students understand
different perspectives and ﬁnd creative solution to all stakeholders.
As pointed by Howlett et al. (2016), transformation should occur
among academics in the ﬁrst place. Case study research is one
methodological approach that can be used by academics to inves-
tigate situations of higher education for sustainable development.
Case study research offers the possibility to research all participants
and documents outside and among those concerned which prevent
higher education institutions from signiﬁcantly moving forward in
the direction of sustainable development (Kyburz-Graber, 2016).
Some unique examples of international efforts to create trans-
formation in learning in HEI are described in the following case
studies. The sampling is a convenience one, based on the usefulness
to analyse the institutions in which the authors are based. The di-
versity of countries and context offer useful insights as to how
transformation in sustainability is perceived and handled in a va-
riety of settings and contexts.
3. Case studies: transformation in learning and education for
sustainable development
In order to allow an assessment of the extent to which matters
related to transformation in learning and education for sustainabledevelopment are taken into account by higher education in-
stitutions, a study was performed, and implemented. This entails a
survey and documentation of seven case studies from different
countries and type of universities, which provide an overview of
the diversity of approaches and methods currently being used.
Table 1 summarises the respective cases according to the different
university functions/activities involved. It should be at the outset
stated that the role of transformation in learning, in the framework
of education for sustainable development, is difﬁcult to assess. In
this study, transformation refers to a process of questioning and re-
deﬁning one's frames of reference, experiences and assumptions to
generate new meanings and new visions of future. Apart from
innovative contents and pedagogies speciﬁcally related to educa-
tion for sustainable development, it is assumed that a more holistic
integration of sustainable development principles in the different
university functions leads to a higher awareness of the role played
by different university actors, fostering cultural and trans-
formational shifts to their learning frameworks and visions related
to sustainable development.
The case studies will now be described in turn:
3.1. Case study 1- university of Latvia, Latvia
Latvia's national legislation supports sustainability learning in
higher education by means of Law on Environmental Protection (as
of 15 November 2006, “Section 42. Environmental Education) that
states that environmental education and education for sustainable
development shall be included in the mandatory curriculum of the
subject or course standard in accordancewith the speciﬁc character
of each subject by coordinating and ensuring succession in different
education ﬁeld of study. The focus group in respect to education
transformation and education for sustainability are teachers
considering the signiﬁcance of teacher training improvement for
the overall level of education at school level. Another key element
shaping the content and approaches of the education for sustain-
ability is close relations with environmental education and recently
climate change and global change education.
Sustainability studies are offered as electives in nearly all uni-
versities in Latvia, however the study time allocated is quite low
(just some hours per week in 1 semester). In some of them, study
courses on environmental education and education for sustainable
development are a mandatory element of study curricula for all
students. Specialised universities in Latvia (technical and medicine
universities), which are oriented towards strictly monodisciplinary
education in branches of science, medicine or technology see their
specialisation as their main strength and are more reluctant to
integrated education for sustainable development. In this respect
the University of Latvia is a leading national university in respect to
both support for transformation of the education and education for
sustainability.
The formal responsibility at University of Latvia about education
for sustainability is the Centre for Education for Sustainable
Development which functions to coordinate activities with minis-
tries (Ministry of Education and Science and Ministry of Environ-
mental and Regional Development), NGO's as well as UNESCO e a
key player in respect of education for sustainable development. As
education for sustainability is mandatory at universities of Latvia,
major efforts of the Centre are concentrating on the development of
study materials and advancement of study methods, thus sup-
porting the transformation process of the education at universities
as well as active international cooperation amongst all activities
including the Baltic University Program, European Network for
Environmental Citizenship and others. The results of the activities
of the University of Latvia are related to internationalisation of the
studies and transformation of the study process to meet the
Table 1
Overview of the case studies.
Case studies Campus
operations/
management
Existence of
a SD unit at
the university
Learning and
teaching for
sustainability
programme
Faculty professional
development,
pedagogical
innovation
related to ESD
Integrating
sustainability
in research
Outreach, external
operations, partnerships
with communities,
governmental actors
and NGOs
University of Latvia X X X X X X
University of Damascus (Syria) X X X X
State University of Campinas (Brasil) X X X
Manchester Metropolitan University (UK) X X X X X X
University of Belgrade (Serbia) X X X
Polytechnic University of Catalonia (Spain) X X X X X X
North-West University (South Africa) X X X X X
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development of several study materials, support for student
centered teaching of sustainability issues as well as greening of
university campi.
3.2. Case study 2- University of Damascus, Syria
Themajor body governing the higher education sector in Syria is
the Council for Higher Education, which is located at theMinistry of
Higher Education. The Council has the power of deciding, imple-
menting and evaluating higher education policy.
Through cooperation with the European Union, “sustainability”
as a scientiﬁc concept has been emphasized in the curricula in Syria
through speciﬁc actions and policies at different educational levels.
Cooperation with European universities has been particularly
fostered to encourage the interchange of different perspectives and
experiences of integration of sustainable development in the
curricula. This, in turn, has favoured the discussion and the re-
framing of teaching and learning strategies within a sustainability
framework. As an example of this process of integration of sus-
tainability principles in the curricula, a joint professional master's
dual degree has been launched at the University of Damascus in
2009 in collaboration with the Paris Est Marne-La-Vallee Univer-
sity. Speciﬁcally, a part of the master's degree, the ‘urban project
module in sustainable urban development’ has been developed and
taught jointly by professors from the Est Marne-La-Vallee Univer-
sity and the planning and environment department at the faculty of
Architecture of Damascus University (Bensahel et al., 2014).
Since 2011 Syria has gone through a period which has been
disrupted by unrest and radical events. Despite the political situa-
tion, the emphasis on transformative learning towards sustain-
ability in higher education can be seen through the active
implication of staff members at Damascus University in academic
activities such as: multiple teaching exchanges offered by the
project, and the participation of University representatives in the
urban project workshop at the Grenoble Urbanism Institute, that
helped the Faculty to update and re-frame the academic processes
and teaching methodologies related to the integration of sustain-
able development in the curricula. Among other insights, the ex-
periences gathered revealed the need to link research to practice
and change the educational discourse to foster learners ability to
critically question their assumptions and frames of reference.
Moreover, the students of Damascus University had the chance to
interact with various active members around sustainable devel-
opment issues and gain several skills like teamwork, doing analysis
and discussing development proposals (Bensahel et al., 2014). This
has enabled the creation of students’ awareness on different con-
cepts related to education for sustainable development, such as:
local and global vision, critical thinking, and systemic approach
among others.The Faculty of architecture of the Damascus University, through
its academic and administrative staff has continued these innova-
tion efforts towards transformation in learning in the most difﬁcult
time, through: a) the adoption and the progressive integration of
the concept of sustainability in Master degrees, as well as other
courses and graduation projects; b) the promotion of sustainability
principles in the management of the university campus, for
example by introducing some green elements into the main areas
of the Faculty, aimed at fostering environmental awareness among
academics and students.
3.3. Case study 3- State University of Campinas, Brazil
This case study aims to describe the educational practices used
in a module focused on “corporate sustainability” offered in the
School of Mechanical Engineering post-graduate program (State
University of Campinas, Brazil). This case study was selected for the
novel results it has been providing to students in terms of learning
transformation. The main idea of this module is to debate the
concept of sustainability with students, presenting non-traditional
points of views, in order that students question their frames of
reference by critically reﬂecting on their assumptions and beliefs. In
this way, diverse topics related the role of enterprises in society are
deeply analysed and discussed, such as corporate governance based
on ethics and transparency and dialogue with stakeholders to
determine their needs, among others. The methodology mainly
includes open debates and critical reﬂection about different issues
related to corporate sustainability. Discussions of two and a half
hours usually begin by a brief introduction performed by a pro-
fessor and then are followed with debates and presentations. Pro-
fessionals with different backgrounds are often invited to
participate to enrich the discussions, providing different perspec-
tives on business and enterprise. It is common that after debates
students report that the activities performed created a critical
thinking tendency in their minds. As a ﬁnal project module, stu-
dents are asked to critically examine the model of a company in the
light of the knowledge acquired.
The University foresees that it is necessary to provide a new
vision to engineers about the sustainable management models
developed by companies. The integration of sustainability princi-
ples in technical education necessarily requires students not only
gaining knowledge but also skills and competences related to
sustainability, such as the development of critical thinking, future
envisioning, systemic thinking, as well as the questioning of one's
own values. In this regard, the case studies have shown that the
analyses of texts from different areas of knowledge dealing on the
same subject can be an useful method. Also debating in the class-
room, preferably with guests from different areas, enrich students'
learning, through the questioning of perspectives, forms of
reasoning and previous assumption on speciﬁc topics. Finally, the
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management models, provided useful results in terms of re-
evaluation and reframing of the role of the enterprise in the soci-
ety. The practices mentioned above can contribute to the education
of professionals within the concept of transformational leadership.
3.4. Case study 4- Manchester Metropolitan University, UK
At Manchester Metropolitan University, the environment man-
agement system includes areas on curriculum, research, engage-
ment and staff development. (Tinker and Tzoulas, 2015). The
university has developed policy frameworks that address education
for sustainable development through different university strategies
such as the learning, teaching and assessment strategy, the envi-
ronmental sustainability strategy and the environmental sustain-
ability policy. The Environment Team of the university also
publishes a report through the annual statement.
Promoting professional development opportunities related to
sustainable development is an effective way to engage university
staff. In terms of staff development, the Centre for Excellence in
Learning and Teaching provides complementary opportunities for
staff involved in teaching at a range of levels. Firstly, the Teaching
and Learning Essentials workshops on education for sustainable
development are open to academics, associated lectures, graduate
teaching assistants, and professional staff who support learning.
These workshops include object based learning and introductory
level activities as well as an outline of drivers for sustainable
development at universities. Secondly, an accredited unit on edu-
cation for sustainable development runs yearly. This unit is part of
the postgraduate certiﬁcate that all staff are required to complete.
Finally, the centre has a set of online resources on the topic avail-
able to university members and externals. These include good
practice exchange videos with examples of integration of education
for sustainable development in the curriculum. These activities are
aimed at providing professional training not only focused on sus-
tainable development concepts and principles but also on appro-
priate teaching methods and approaches. The pedagogies
employed in professional development courses promote a holistic
perspective and multi/interdisciplinary approaches in the imple-
mentation of sustainable development in the different universities
functions. Training insights and tools will then be used in practice,
in order to plan and reorganise university curricula.
Although at Manchester Metropolitan University there is a
breadth of initiatives in different departments that can be related to
transformative learning, which have links to education for sus-
tainable development, this brief case study will focus on some
speciﬁc examples. An interdisciplinary project with undergraduate
students of the School of Art and the Engineering Department was
created aiming to engage them in activities focused on problem-
based learning and community service learning focused on wool
production in the Northwest of England (Fernando et al. (2014). The
interdisciplinary approach and the engagement with authentic
situations with local communities on sustainable development is-
sues related to local production, represent the teaching and
learning innovative aspect of this project. Students from these two
disciplines rarely have the opportunity to collaborate or interact.
These conditions favour transformative learning processes, helping
students to integrate different values and perceptions of sustain-
ability into personal and professional life. This, in turn, will
encourage the creation of new meaning and values, as well as the
processes of reframing of personal references and assumptions on
sustainable development.
Some students engaged beyond the duration of the project, and
one achieved writing a full paper for conference presentation. The
project was winner of the Global Dimension in EngineeringEducation European award, a European initiative aimed at pro-
moting sustainable development in engineering (Perez-Foguet
et al., 2005), for its innovation and multidisciplinarity.
Other examples of attempts at engaging students at Manchester
Metropolitan University in transformative learning and education
for sustainable development include initiatives in the Art School, in
fashion (Langdown and Vargas, 2015) and in art and design
(Cocchiarella et al., 2016).
3.5. Case study 5-University of Belgrade, Serbia
Opportunities for the reform of higher education in the Uni-
versity of Belgrade have been improved after the adoption of the
Bologna principles and the Copernicus Charter. These processes
opened new windows for applying interdisciplinary principles in
developing and improving curricula, and for transformation to-
wards sustainability (Orlovic-Lovren et al., 2016).
Research analyses are showing positive changes in terms of
incorporating environmental and sustainability issues into
curricula in institutions belonging to the University of Belgrade.
While environmental issues are traditionally more common in
curricula in science faculties, some steps forward have been made
in the faculties of social science, at least at postgraduate level
(Loncar, 2011). Changes are predominantly taking place in curricula
and are still modest, but signiﬁcant if we bear in mind the national
context and consequences of recent political and economic tran-
sition (Orlovic-Lovren et al., 2015).
Very few examples of the integrative approach to sustainability
are found in the University of Belgrade. One exception may be
recognized in the Faculty of Political Science, where, beside the
introduction of sustainability principles in interdisciplinary courses
in Social and Political Ecology (Nadic, 2011), the Centre for
Ecological Policies and Sustainable Development has been estab-
lished. Its aim is to perform research, educational, cultural and
publishing activities. In 2011, this Centre held a symposium on
sustainable university development. (Pavlovic, 2011). In the same
year, the “Sustainable Habits for Sustainable Development“project
has been implemented, with the aim of raising awareness of sus-
tainability issues among Serbian citizens (primarily youth) and
encouraging changes in their everyday activities (Pantelic, 2011).
Development and implementation of a systematic approach to
such improvements should be supported by the involvement in the
international Inter-University Sustainable Development Research
Programme (IUSDRP), joined by the University of Belgrade in June
2016. While the transformation of curricula is still reduced to in-
dividual subjects/courses or faculties within the University of Bel-
grade, there are recent positive signs of increased activity of
students and professors on the research projects or promotional
campaigns, aimed towards better understanding of sustainability
and the role of students and teachers in achieving sustainable
development goals. Part of those initiatives are undertaken in the
Faculty of Philosophy and Faculty of Safety in 2017/8, where stu-
dents, supported by professors e members of the University's Co-
ordination body of the IUSDRP e jointly performed the research on
students' perceptions of the faculty environment and sustainability
issues. Their future cooperation on sharing these results with wider
audience and discussing their future actions might be a modest but
signiﬁcant step in the transformation path towards increased sus-
tainability of the University of Belgrade and its surrounding
community.
3.6. Case study 6-Polytechnic University of Catalonia, Spain
In the last decades, Polytechnic University of Catalonia (UPC) has
been proactive in promoting SD in its internal functions as well as
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can be described a progressive trend towards SD through different
initiatives fostered since 1996 and aimed at integrating SD princi-
ples in university policies and strategies. Different environmental
plans (Ferrer-Balas, 2004) as well as a speciﬁc corporate strategy,
the ‘UPC Sustainability Plan 2015’ (Ferrer-Balas et al., 2009) have
been implemented, during the last decades, with the aim of inte-
grating SD in education, research and campus operations, pro-
gressively integrating a holistic perspective.
Contextually, education for SD has been strongly promoted
through complementary initiatives focused on engineering stu-
dents. From one side, the integration of the transversal competency
‘Sustainability and Social Compromise’ (Caetano et al., 2015) is
currently mandatory in all courses of bachelor and master of UPC.
From the other side, the promotion of speciﬁc academic pro-
grammes focusing on sustainability, such as the Master of Science
and the Doctorate programme in Sustainability. Furthermore, the
research in SD at UPC has been fostered through the creation of the
Research Institute for Sustainability Science and Technology, cata-
lysing research initiatives of UPC in SD.
The processes enabling transformation in learning towards
sustainability largely depend on the competencies and the
engagement of academic staff. Coherently, UPC during the last
decades has been promoting continuing professional development
of academics in SD through innovative training initiatives
addressed speciﬁcally to engineering faculty (Perez-Foguet et al.,
2005). These efforts have recently resulted in a European initia-
tive leaded by UPC, the Global Dimension in Engineering Education
(GDEE), aimed at increasing the awareness, critical understanding
and attitudinal values of students in technical universities related
to Sustainable Human Development (SHD) and its relationship with
technology (Trimingham et al., 2016). Attempts of transformation
in learning have been focused on integrating SHD as a cross-cutting
issue in teaching activities by improving the competences of aca-
demic staff and through engaging both faculty and students in
initiatives related to SHD, through the active involvement of Non-
Governmental Organisations (NGOs) in academic practices. The
learning experiences promoted through this initiative have
fostered in the deepening and the critical reﬂection of different
concepts and principles related to the education for sustainable
development and leading to reﬂective and transformation pro-
cesses such as: local and global vision, critical thinking, participa-
tory learning, partnerships, etc.
This transdisciplinary learning approach, extensively described
in (Perez-Foguet et al., 2018), highlighted the fact that the coop-
eration between NGOs and academia can be a critical factor in
reinforcing the presence of SHD in formal teaching programs at all
levels of engineering education. Speciﬁcally, the involvement of
non-academic experts, such as NGOs practitioners, in formal
teaching activities, contributes to enrich students’ learning expe-
rience challenging their assumptions and creating new meanings,
as well as to strengthen different competencies related to sus-
tainability of both students and academic staff.
In spite of all the initiatives described, currently at UPC only a
reduced number of university educators and researchers are
actively involved in promoting change towards sustainability in
their academic functions (Lazzarini et al., 2018), and more efforts
are needed to foster more holistic and complex transformations
towards sustainability.
3.7. Case study 7- North-West university, South Africa
The North-West University (NWU), is a member of the Associ-
ation of University Leaders for a Sustainable Future and a signatory
of the Talloires Declaration. To reinforce the latter, it incorporatessustainability and environmental literacy in teaching, research,
university operations and outreach. With the aim of reducing the
ecological footprint of campus operations and fostering the pro-
motion of sustainability principles in university management staff
and students, the Institutional Ofﬁce has made provision for
paperless meetings, as well as the recycling of paper, glass and
plastic on all three campuses.
The Faculty of Education Sciences at the NWU has especially
progressed towards transformation in sustainability learning
through different initiatives that concentrates on different di-
mensions of pedagogical innovation related to education for sus-
tainable development. Firstly, education for Sustainable
Development has been included into the learning and pre-service
training of the Bachelor of Education program. A compulsory
module that deals with environmental management for sustain-
ability forms part of the program for teacher training from Grade R
(a reception year before Grade 1) through to Grade 12 (the ﬁnal year
of formal secondary education). Secondly, a further reinforcement
of transformation in sustainability learning and teaching is found in
the compulsory Work Integrated Learning (WIL) module featuring
an academic environmental education project-/problem-based
assignmentmarrying teaching strategies with praxis. Bothmodules
address the fundamental principles of the curriculum where
environmental and social justice, as well as the value of indigenous
knowledge systems is reinforced. Students from across faculties are
involved in a green committee. They organise and partake in social
and educational initiatives to promote the concept of sustainability
across campus relating activities to environmental calendar days
and trending social and environmental issues. These complemen-
tary initiatives are particularly useful to foster deeper reﬂections
and discussions on environmental and sustainability issues among
students. This learning experience involves transformations in
meaning perspectives and frames or references, leading to more
open and personal interpretations of sustainability challenges.
Finally, within faculty a research niche has been established with
the aim of attending to environmental education for sustainable
development. The niche focuses on the incorporation of sound
environmental management systems into the management of
schools that includes management of schools, pedagogy and
learning environments following a whole-school approach. The
research niche also focuses on critical environmental issues such as
climate change, biodiversity, disaster risk reduction, sustainable
consumption and production. The latter are emphasized in the
curriculum to support sustainable development. The role of envi-
ronmental values, practices of citizen scientists, and local ecological
and indigenous knowledge for societal transformation to create a
more just, peaceful, tolerant, inclusive, secure and sustainable
world is also researched. Short learning programmes (short courses
for which in-services teachers acquire professional development
points accredited by the South African Council for Educators) are
presented by faculty lecturers for teachers across the country and
are certiﬁed by the NWU.
4. Lessons learnt from the case studies
There are evidences that sustainability is a key element in some
HEI and thatmany concerted efforts are evident from literature (e.g.
Leal Filho, 2015) and the case studies presented, despite the
numerous remaining barriers. A deduction from the case studies is
that the concept of education for sustainable development has not
been sufﬁciently integrated into the concept of transformation of
higher education. Considering the various institutional barriers and
limited capacity to integrate sustainability concepts in the curricula
of each study program, was also identiﬁed.
During the remodeling process of educational methods, to insert
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educators, such as lack of awareness about the importance of the
issue or abstract approach by educators with a conservative men-
tality, resistance of some university members, lack of funding to
support sustainable activities, few ﬁnancial rewards to educators
participating in transformative schemes, individualistic approaches
to research, and the existence of bureaucratic systems that hinder
the ﬂexibility and the undertaking of integration activities (Ferrer-
Balas et al., 2009; Fisher and McAdams, 2015; Velazquez et al.,
2006).
The development of sustainability science (a truly interdisci-
plinary science) could help to increase the credibility of sustain-
ability learning in the eyes of more conservative academics, and
may help to facilitate its acceptance. The implementation of the
emerging education approaches into the content of education for
sustainable development can be considered as a tool to support
sustainability learning. The incorporation of sustainability educa-
tion in academic activities is speciﬁcally promoted through the
better understanding of different global issues related to sustain-
able development, such as: extreme poverty, human rights, glob-
alisation, equality issues, professional ethics and environmental
challenges. The beneﬁts of this approach, linking theory with
practice, is that it can help students make links to the real world,
encouraging them to think of themselves as global citizens and thus
promote a sense of global social responsibility.
Thus, each university should develop its own model to redeﬁne
the curricula of their courses and to promote integrative ap-
proaches, and there is no set formula to do this (Fisher and
McAdams, 2015). One effort currently been made, is the set-up of
the “European School of Sustainability Sciences and Research”
(ESSSR) at the Hamburg University of Applied in Germany, which
will act as a reference centre for research, teaching and training on
matters related to sustainable development. The ESSSR works in
cooperation with various universities, and among other things it
aims to promote a better awareness of the role of sustainability
science in transformative processes.
Bearing in mind that improvements at higher education in-
stitutions, especially but not only in the curricula have been mostly
initiated by individual teachers or departments (and not always ast
part of the sustainability policy of an institution), there is an
obvious need for harmonisation of approaches to sustainability at
country level. But in order to achieve this and put all universities at
the same playing ﬁeld. it is necessary to strengthen capacities for
teachers, university staff and students, to apply an integrative
approach to sustainability (Orlovic-Lovren et al., 2015), and foster
the appreciation of epistemology in a teaching environment
(Bilodeau et al., 2014; Howlett et al., 2016; Moore, 2005).
In the case studies analysed, it is also possible to observe the
relationship between transformational leadership and innovation
in education, as Oliveira (2017) argues. Innovative experiences for
universities have been developed. Marques et al. (2013) emphasise
the importance of an innovative culture higher educational in-
stitutions. Leithwood and Jantzi (2006) point out that the leader-
ship that correlates with processes of change and innovation is the
transformational leadership. This kind of leadership was observed
in the case studies analysed. Burns (2003) reinforces that trans-
formational leadership generates signiﬁcant changes in society, in
the behaviors and attitudes of the components of the Institution of
Higher Education, achieving the objectives that have been pro-
posed to it, obtaining the empathy and commitment of the people.
Mochizuki and Fadeeva (2010) point out that the existence of
good practices developed by other institutions can have great value
in the process of structuring and transformation of education. The
works of Bilodeau et al. (2014); Ferrer-Balas et al. (2009), Glassey
and Haile (2012), Holmberg et al. (2012), Sterling (2013),Wooltorton et al. (2015) and Howlett et al. (2016) present examples
of good practices implemented in attempt to restructure higher
education towards sustainability.
It is worth highlighting six main lessons: 1) it is essential to help
students to develop a critical understanding and change in attitu-
dinal values about global SD challenges; 2) students and faculty can
strongly beneﬁt from the cooperation with civil society organiza-
tion in the integration of SD; 3) the critical analysis of case studies
focused on SD, based on real projects implemented by NGOs, help
students make links to the real world and contextualise theory; 4)
the involvement of non-academic experts (such as NGOs practi-
tioners) in formal teaching activities, enrich students’ learning
experience; 5) the capabilities of academic staff to support learning
transformation processes are too often assumed, and more atten-
tion should be devoted to faculty professional training; 6) the ex-
istence of transformational leadership, may help in fostering
innovation in Learning and Education for Sustainability.
5. Conclusions
This paper has shown examples from a set of universities, across
the seven countries eone of which, namely Syria, currently
suffering a long-standing conﬂict which has displaced millions of
people-which showcase how sustainable development is being
incorporated as part of university programmes.
The contribution of this paper to new knowledge is twofold.
Firstly, it present concrete examples of transformative initiatives,
also showing how sustainability can be implemented across con-
texts. Secondly, the paper shows that even though transformative
approaches to enhance sustainability in the curricula are feasible
and desirable, they require academics to develop collaborative
approaches, for instance via working groups and Faculty learning
communities, with open discussions about how to redesign cour-
ses, and foster the appreciation of epistemology of a multicultural
vision in teaching and learning. This is admittedly, not an easy task.
In addition, universities should pay more attention about the need
to work towards integrating practice and theory, highlight in-
service learning to promote teaching staff eand inter alia
student-engagement through synergetic action and ethical
discussions.
A whole university approach for embedding sustainability in
HEI is also recommended. If in place, it may use teaching and
learning, research, community engagement and general campus
operations as tools for transformation in learning and education for
sustainability. Reﬂections of the academics on their own values and
support of universities to interdisciplinary collaboration between
them is crucial for developing the transformative potential of stu-
dents as agents and of a sustainable future.
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